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SUMMARY
Background
Rectal budesonide is an effective treatment of active ulcerative proctitis
or proctosigmoiditis.
Aim
To compare the therapeutic efficacy, tolerability and safety, and
patient’s preference of budesonide foam vs. budesonide enema.
Methods
Patients with active ulcerative proctitis or proctosigmoiditis (clinical
activity index >4 and endoscopic index ‡4) were eligible for this dou-
ble-blind, double-dummy, randomized, multicentre study. They received
2 mg/25 mL budesonide foam and placebo enema (n ¼ 265), or 2 mg/
100 mL budesonide enema and placebo foam (n ¼ 268) for 4 weeks.
Primary endpoint was clinical remission (clinical activity index £4) at
the final/withdrawal visit (per protocol).
Results
A total of 541 patients were randomized – 533 were evaluable for
intention-to-treat analysis and 449 for per protocol analysis. Clinical
remission rates (per protocol) were 60% for budesonide foam and 66%
for budesonide enema (P ¼ 0.02362 for non-inferiority of foam vs.
enema within a predefined non-inferiority margin of 15%). Both formu-
lations were safe and no drug-related serious adverse events were
observed. Because of better tolerability and easier application most
patients preferred foam (84%).
Conclusion
Budesonide foam is as effective as budesonide enema in the treatment
of active ulcerative proctitis or proctosigmoiditis. Both budesonide for-
mulations are safe, and most patients prefer foam.
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INTRODUCTION
Ulcerative colitis (UC) is a chronic inflammatory dis-
ease of unknown aetiology and pathogenesis. Distal
UC is managed by topical administration of 5-amino-
salicylic acid (5-ASA) or corticosteroids as suppositor-
ies, enemas or rectal foams. Several trials have
demonstrated the efficacy and safety of rectal budeso-
nide administered as an enema in active distal UC.1–11
However, many patients have problems with retaining
liquid enemas. To overcome this problem, a rectal
foam was developed. A small volume of the foam
(25 mL per puff) together with its high viscosity, might
favour the retention and subsequently the patient’s
acceptance when compared with the administration of
a high-volume (100 mL) liquid enema.
Two pilot trials 12, 13 have demonstrated that budeso-
nide foam led to a statistically significant improvement
of clinical symptoms in patients with active distal UC.
A recent randomized, open, parallel-group, active-con-
trolled, multicentre clinical trial including 251 patients
has shown similar efficacy and safety of budesonide
foam compared with hydrocortisone acetate foam in
patients with active ulcerative proctosigmoiditis.14
The objectives of the present study were to compare
the efficacy of a daily dose of 2 mg rectal budesonide
administered either as foam or as enema in patients
with active ulcerative proctitis or proctosigmoiditis, to
study the safety and tolerability of the two formula-
tions, and to evaluate patients’ preference regarding
acceptance and handling of the study drugs.
PATIENTS AND METHODS
Study design
This was a double-blind, double-dummy, randomized,
multicentre, comparative study (phase III). Patients were
enrolled in 52 centres: 14 in Germany, 10 in Hungary,
10 in Israel, 10 in Lithuania, four in Latvia, two in Esto-
nia and two in the Netherlands. Patients were enrolled
from February 2001 to March 2003. The study was con-
ducted in accordance with good clinical practice and
the Declaration of Helsinki, and approved by independ-
ent ethics committees for each of the centres.
Patients
Patients between 18 and 70 years of age were eligible
for the study if they had active ulcerative proctitis or
proctosigmoiditis confirmed by endoscopy, histology
and a negative stool culture. A clinical disease activity
(CAI) according to Rachmilewitz15 of >4, and an endo-
scopic index (EI)15 of ‡4 were mandatory. Exclusion
criteria were: uncertain diagnosis of UC, symptoms of
disease present for <2 weeks, macroscopic lesions
proximal to the sigma (>40 cm ab ano), Crohn’s dis-
ease, prior bowel operation, use of oral/rectal steroids
within 1 month prior to baseline, use of immunosup-
pressants within 3 months prior to baseline, and long-
term nonsteroidal antiinflammatory drug (NSAID)
treatment. 5-ASA-containing or -releasing drugs had
to be withdrawn at baseline at the latest. Rectal
administration of any other medication was forbidden.
All patients had to sign an informed consent form
prior to entering the study.
Medication
Patients were randomized to receive either budesonide
2 mg foam (Budenofalk; Dr. Falk Pharma GmbH,
Freiburg, Germany) and placebo enema (group I), or
budesonide 2 mg enema (Entocort; Astra Zeneca,
Wedel, Germany) and placebo foam (group II). Both
groups were stratified for the sequence of study drug
application, i.e. sequence E: enema in the morning,
foam in the evening; sequence F: foam in the morn-
ing, enema in the evening.
Assessment
Patients were assessed at the beginning of the study and
2 and 4 weeks later. The baseline visit included case his-
tory, physical examination, blood tests, endoscopy
(entire colon in case of a new diagnosis, sigmoidoscopy
up to the uninflamed colon in cases of established diag-
nosis), calculation of the CAI,15 calculation of the EI,15
assessment of the histological index (HI),16 calculation
of the disease activity index (DAI) according to Suther-
land et al.,17 and microbiological stool examinations.
The final visit or withdrawal examination included vital
signs, blood tests, sigmoidoscopy, calculation of the
CAI, calculation of the EI, calculation of the DAI, assess-
ment of the HI, determination of physicians’ global
assessment, determination of the assessment of tolerab-
ility by investigator and patient, and recording of
patient’s acceptance of the study drugs.
Primary study endpoint was clinical remission
defined by a CAI £ 4 at the final/withdrawal visit in
the per protocol (PP) population. Secondary endpoints
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were: change of the CAI, change of the number of
stools per day, change of the number of bloody stools
per day, clinical improvement based on the CAI, time
to first clinical remission, change of the DAI, clinical
remission and improvement based on the DAI,
endoscopic remission and improvement, histological
improvement, therapeutic success and benefit based on
physician’s global assessment, and patient’s acceptance
of the study drugs. Safety parameters were: adverse
events, laboratory tests, serum cortisol and vital signs.
Statistics
The study was planned using a classical group sequen-
tial test design of the O’Brien/Fleming type,18 with
sample size adjustments after the planned interim ana-
lyses.19, 20 For (one-sided) a ¼ 0.025, the critical val-
ues were given by 4.049, 2.863, 2.337 and 2.024 for
the first, second, third and fourth analysis respectively.
For specified a and assumed remission rates of 0.55 in
both groups the power (1)b) was approximately 80%,
if the test stages consist of n1 ¼ n2 ¼ n3 ¼ n4 ¼ 43
patients per treatment group, resulting in a calculated
sample size of approximately 344 patients. The pri-
mary goal of the study was to test the non-inferiority
of budesonide foam vs. budesonide enema with a non-
inferiority margin of 15% (one-sided a ¼ 0.025). For
confirmatory hypothesis testing at the interim analyses
as well as at the final analysis, the inverse normal
method of combining the P-values of the shifted
asymptotic chi-squared test for comparing two rates
and maximum likelihood estimation for the unknown
parameters was used (Farrington and Manning,
method 3).21 For estimating treatment effects, the dif-
ferences between the remission rates and correspond-
ing 97.5% one-sided repeated confidence intervals
were provided. The result of the final group-sequential
analysis was used for the confirmative proof of one-
sided equivalence (non-inferiority) of budesonide foam
compared with budesonide enema. The primary analy-
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The most frequent reasons for the exclusion from the
PP analysis were premature discontinuation of the
study (n ¼ 34), inadequate compliance (n ¼ 29), selec-
tion criteria violated (n ¼ 21), not allowed concomit-
ant medication (n ¼ 10), no valid follow-up CAI (n ¼
5), non-adherence to the time windows (n ¼ 1). Table 1
shows that the two treatment groups were well bal-
anced for basic demographic data and disease history.
There were no statistically significant differences
between groups with regard to baseline CAI scores and
location of inflammation.
Primary efficacy evaluation
The clinical remission rates based on the CAI in the PP
analysis set were 60% for budesonide foam and 66%
for budesonide enema (Figure 2). The primary analysis
was defined to be the analysis adjusted for the rand-
omized treatment sequence (PP analysis set). The
P-value resulting from the four-stage group-sequential
test procedure for this analysis was P ¼ 0.02362 (one
sided) (95% CI: )0.15 to 0.04). Thus, budesonide foam
was proven to be not inferior to budesonide enema at
the experiment-wise significance level of 0.025 using
a non-inferiority margin of 15%. For the unstratified
PP analysis (neglecting the treatment sequence) the
P-value was 0.02123 (95% CI: )0.15 to 0.04). In the
ITT analysis set, the remission rates were similar
to the ones found in the PP analysis set; 57% for
budesonide foam and 65% for budesonide enema, but
showed confidence intervals that slightly exceeded the
stringent non-inferiority margin: the stratified test that
adjusted for the randomized treatment sequence resul-
ted in the 95% CI of )0.17 to 0.003 (P ¼ 0.07340), the
unstratified test yielded a 95% CI of )0.16 to 0.005
(P ¼ 0.06691).
Significant centre effects were not observed, how-
ever, there were considerable differences between the
geographical clusters. In the PP analysis set, the remis-
sion rates in the Baltic states were 72% for budesonide
enema and 54% for budesonide foam, whereas the
rates in the other clusters (Germany and the Nether-
Table 1. Demographic data and disease history [intention-to-treat (ITT)]
Budesonide
foam (n ¼ 265)
Budesonide




Male 117 (44.2) 134 (50.0) 251 (47.1)
Female 148 (55.8) 134 (50.0) 282 (52.9)
Age (years), mean (s.d.) 44.4 (12.9) 43.1 (13.7) 43.8 (13.3)
Weight (kg), mean (s.d.) 71.7 (15.2) 71.2 (14.1) (n ¼ 267) 71.5 (14.6) (n ¼ 532)
Smoking habits, n (%)
Nonsmoker 188 (70.9) 195 (72.8) 383 (71.9)
Ex-smoker 57 (21.5) 50 (18.7) 107 (20.1)
Smoker 20 (7.5) 23 (8.6) 43 (8.1)
Type of disease, n (%)
New 55 (20.8) 69 (25.7) 124 (23.3)
Established 210 (79.2) 199 (74.3) 409 (76.7)
Course of disease, n (%)
Unknown (initial) 54 (20.4) 69 (25.7) 123 (23.1)
Continuous 11 (4.2) 11 (4.1) 22 (4.1)
Recurrent 200 (75.5) 188 (70.1) 388 (72.8)
Duration of UC (years), median (range) 4.9 (0–39.8) 3.3 (0–36.4) 4.0 (0–39.8)
Time since first diagnosis (years),
median (range)
3.5 (0–39.8) 2.3 (0–31.8) 2.6 (0–39.8)
Number of previous episodes, mean (s.d.) 5.6 (6.5) (n ¼ 205) 4.9 (5.5) (n ¼ 194) 5.3 (6.0) (n ¼ 399)
Duration of present acute
episode (weeks), median (range)
5.0 (0–837) (n ¼ 264) 5.7 (0.3–688) 5.4 (0–837) (n ¼ 532)
Length of inflammation (cm), mean (s.d.) 23.6 (10.4) 24.3 (10.7) 24.0 (10.5)
CAI, mean (s.d.) 7.6 (2.0) 7.5 (2.0) 7.5 (2.0)
DAI, mean (s.d.) 7.2 (1.8) 7.3 (2.0) 7.2 (1.9)
Endoscopic Index (EI), mean (s.d.) 7.7 (1.9) 7.7 (1.8) 7.7 (1.9)
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lands, Hungary, Israel) were 61–64% for both treat-
ment groups.
Influence of covariates on clinical remission
The influence of baseline covariates on the clinical
remission rates was analysed descriptively in the ITT
analysis set. The data are shown in Table 2. The base-
line CAI had a clear influence on the remission rates
(P ¼ 0.0003; logit model): patients with a low CAI
achieved clinical remission more frequently than
patients with a high CAI. Localization of the disease
did not show an obvious influence on the clinical out-
come, indicating that both foam and enema are effect-
ive in patients with proctitis as well as in patients with
proctosigmoiditis. Non-response to rectal 5-ASA or to
oral 5-ASA had no adverse influence on the response
to rectal budesonide.
Secondary efficacy evaluation
Most of the secondary efficacy parameters showed the
same trend as the primary efficacy parameters
(Table 3). The results based on the DAI agreed well
with the results based on the CAI. The rates for endo-
scopic remission were 52% for budesonide foam and
54% for budesonide enema (PP). The rates for histo-
logical improvement were 51% for budesonide foam
and 57% for budesonide enema (PP). The therapeutic
success rates (physician’s global assessment) were 58%
for budesonide foam and 64% for budesonide enema,
and the therapeutic benefit rates were 81% for budeso-
nide foam and 85% for budesonide enema (PP).
Safety and tolerability
In total, 143 adverse events (AEs) occurred in 86
patients (32%) of the budesonide foam group and 133
AEs in 87 patients (33%) of the budesonide enema
group. The most frequent AEs were headache, UC
deteriorated, nausea and abdominal pain. All other
AEs occurred in only a few patients. Almost all
adverse events were of mild or moderate intensity.
Sixty-three AEs (23% of all AEs) in 46 patients were
considered to be certainly, probably/likely, or possibly
drug-related, and nine AEs were unassessable/unclassi-
fiable. Seven serious adverse events (SAEs) occurred in
six patients {two patients in the budesonide foam
group [UC aggravated, angina unstable], and four
patients in the budesonide enema group [UC aggrava-
ted (2·), renal colic, pneumonia and cerebrovascular
accident]}. None of the SAEs was related to study
medication. No deaths occurred during the study. No
global changes of any of the laboratory parameters
occurred. Most abnormalities of laboratory parameters
were rated as not clinically significant or related to
the underlying disease. Low serum cortisol levels [i.e.
<5.4 lg/dL (<150 nmol/L)] in samples taken between
07:00 and 09:00 hours were observed in two patients
of the budesonide foam group and in three patients of
the budesonide enema group. The change from base-
line arithmetic mean in serum cortisol was 1.10 (95%
CI: 0.03 to 2.2) for the budesonide foam group, and
)0.06 (95% CI: )1.2 to 1.1) for the budesonide enema
group. Thus, both study drugs were safe.
Each patient had to administer one enema and one
puff of foam per day. Within patient, a significant
advantage of the foam over the enema was found in
the patient’s rating of handling of the device
(P < 0.0001; Bowker test) (Table 4).
Retention problems, unpleasant feeling, rectal/
abdominal pain and flatulence occurred more often
with enema than with foam (Table 4). In particular,
only 11% of the patients had retention problems after
the administration of foam, while 39% of the patients
had retention problems with the enema. In addition,
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n = 210 n = 239
Figure 2. Primary endpoint: rates of clinical remission
(CAI) in the per protocol (PP) analysis set.
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ing during administration of the foam whereas 36%
reported this about the enema. Moreover, only 10% of
the patients reported to have rectal/abdominal pain
during administration of the foam versus 18% of the
patients reported such pain during enema administra-
tion. Similar numbers were also reported for flatulence
during/after the administration of the drug.
The overall preference of the study drug was recorded
at the final visit. Altogether 84% of the patients
preferred the foam while the enema was only preferred
by 6% of the patients and 10% had no preference
(Figure 3). When patients with no preference were
omitted from the analysis the proportion of those who
preferred foam over enema was 93% (95% CI: 91–95%).
The P-value of the binomial test was <0.0001.
DISCUSSION
This is the first randomized controlled trial that
directly compares budesonide foam and budesonide
enema in patients with active distal UC. Our results
demonstrate that both budesonide formulations are
similarly effective and that around 60% of the patients
achieve clinical remission with either of the two
budesonide formulations. Because of the non-inferior-
ity margin of 15%, 541 patients had to be enrolled.
Thus, the reported trial is the thus far biggest trial on
the rectal treatment of distal UC.
The study shows that among the covariates only
baseline disease activity had a statistically significant
effect on the response to rectal budesonide. Patients
with a CAI of >8 achieved clinical remission signifi-
cantly less frequently than those with a CAI £ 8. All
other covariates analysed showed no statistically signi-
ficant effect on remission rates. Patients who had pre-
viously failed to oral or rectal 5-ASA showed a
tendency towards a lower remission rate than those
who previously responded to oral or rectal 5-ASA.
Nevertheless, remission was obtained with budesonide
foam in 49% and 41% and with budesonide enema in
50% and 62% of the non-responders to oral or rectal
5-ASA respectively. These results show that rectal
Table 2. Clinical remission
rates (CAI) by baseline covari-
ates [intention-to-treat (ITT)]
Number (%) of patients in clinical
remission (CAI) at visit 3 (LOCF)
Adjusted odds ratio*
(95% confidence interval)Budesonide foam Budesonide enema
Baseline CAI
£8 118/199 (59) 137/193 (71) 1.4 (1.01 to 2)
>8 32/66 (49) 35/74 (47)
Localization
Proctitis 61/105 (58) 68/99 (69) 1.4 (0.99 to 2)
Proctosigmoiditis 89/160 (56) 105/169 (62)
Duration of disease
£5 years 79/135 (59) 107/159 (67) 1.4 (0.97 to 2)
>5 years 71/130 (55) 66/109 (61)
Smoking history
Nonsmoker 101/188 (54) 126/195 (65) 1.4 (0.99 to 2)
Ex-smoker 37/57 (65) 32/50 (64)
Smoker 12/20 (60) 15/23 (65)
Extraintestinal manifestations
absent 146/249 (59) 165/254 (65) 1.4 (0.98 to 2)
present 4/16 (25) 8/14 (57)
Nonresponse to rectal 5-ASA (present episode)
No 134/226 (59) 149/229 (65) 1.4 (0.99 to 2)
Yes 16/39 (41) 24/39 (62)
Nonresponse to oral 5-ASA (present episode)
No 117/198 (59) 148/218 (68) 1.4 (0.95 to 1.9)
Yes 33/67 (49) 25/50 (50)
* Odds ratio for treatment groups enema versus foam, adjusted for covariate.
LOCF, last observation carried forwards.
308 V . GROSS et al.
ª 2006 Blackwell Publishing Ltd, Aliment Pharmacol Ther 23, 303–312
budesonide is a good treatment option for non-
responders to oral or rectal 5-ASA.
The therapeutic equivalence of budesonide foam and
budesonide enema as shown in the primary analysis is
also supported by the results of the secondary analy-
ses. The mean change of the CAI was nearly identical
between foam and enema ()3.9 vs. )4.1) as well as
the reduction in the number of bloody stools per week,
which is a predominant symptom of distal UC ()14.1
vs. )14.4). Noteworthy is the high rates of endoscopic
remissions (52% for budesonide foam, 54% for budes-
onide enema) and histological improvements (51%
for budesonide foam, 57% for budesonide enema)
achieved in both study groups. These findings demon-
strate the therapeutic efficacy of both rectal budeso-
nide preparations.
The results of the present multicentre study are in
good agreement with the results of previous studies
using budesonide foam.12–14 In the study of Bar-Meir
et al.,14 budesonide foam was tested in a similar
patient population as in the present study. Bar-Meir
et al. reported a remission rate of 55% based on the
DAI.17 In the present study, the remission rate based
on the DAI was 57%. This shows a very good repro-
ducibility of the therapeutic efficacy of budesonide
foam in different studies.
A comparison of the results of the present study and
published meta-analyses suggests that rectal budeso-
nide is similarly effective as rectal 5-ASA.22 A clinical
remission rate of 60% as found for budesonide foam
in this trial compares favourably with the pooled
symptomatic remission rates of 53% for rectal 5-ASA.
The same is true for the endoscopic improvement rates
(budesonide foam: 74%, 5-ASA: 73%). Moreover, the
remission and improvement rates observed for budeso-
nide foam in the present study are much higher than
those observed for placebo in the meta-analysis
(symptomatic remission and improvement rates with
placebo: 9% and 34%, respectively; endoscopic remis-
sion and improvement rates with placebo: 17% and
38% respectively).22
In terms of tolerability and patient’s preference,
foam showed a clear advantage over enema. The
majority of the patients (84%) preferred the foam
while only 6% preferred the enema. The small volume
of the foam might lead to less problems with retent-
ion, less rectal pain, and fewer flatulence after
administration of the medication. In a recent study








Change of CAI, mean )3.9 )4.1 )0.17 ()0.8 to 0.46)
Change of number of stools per week, mean )12.7 )13.3 )0.56 ()3.8 to 2.7)
Change of number of bloody stools per week, mean )14.1 )14.4 )0.29 ()3.7 to 3.1)
Change of DAI, mean )3.6 )4.0 )0.42 ()0.94 to 0.10)
Time to first clinical remission, median (95% CI) 9 (7 to 12) 7 (5 to 10) Hazard ratio
1.1 (0.94 to 1.4)
Clinical improvement rates (CAI), n/Nt (%) 177/210 (84) 205/239 (86) Difference between
proportions* (95% CI)
)0.02 ()0.08 to 0.05)
Clinical remission rates (DAI), n/Nt (%) 116/204 (57) 149/234 (64) )0.07 ()0.16 to 0.02)
Clinical improvement rates (DAI), n/Nt (%) 170/204 (83) 205/233 (88) )0.05 ()0.11 to 0.02)
Endoscopic remission rates, n/Nt (%) 106/204 (52) 127/234 (54) )0.02 ()0.12 to 0.07)
Endoscopic improvement rates, n/Nt (%) 151/204 (74) 188/234 (80) )0.06 ()0.14 to 0.02)
Histological improvement rates, n/Nt (%) 103/202 (51) 130/230 (57) )0.06 ()0.15 to 0.04)
Therapeutic success rates (PGA), n/Nt (%) 121/210 (58) 152/239 (64) )0.06 ()0.15 to 0.03)
Therapeutic benefit rates (PGA), n/Nt (%) 170/210 (81) 202/239 (85) )0.04 ()0.11 to 0.04)
Nt: group total; 95% CI: confidence interval.
* Budesonide foam–budesonide enema.
 Defined as the first day with three or less stools, all without blood.
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comparing a new mesalazine foam (Claversal foam,
Merckle, Blaubeuren, Germany) with a standard liquid
enema in patients with active distal UC,23 patients
applying the foam had a higher number of adverse
events with a possible or probable relationship to the
study medication than in the enema group. Gastroin-
testinal symptoms were the most prominent (mainly
flatulence), and the authors attributed this probably to
an incorrect application of the foam by some patients.
The different rating of different rectal foams might
indicate, that the individual characteristics of each
foam application device as well as volume and pres-
sure of the foam might influence tolerability results.
In conclusion, the present study showed that budes-
onide foam and budesonide enema show a good effic-
acy in patients with active distal UC. Budesonide foam
was proven to be equally effective as budesonide
enema. The budesonide foam was well tolerated and
the vast majority of the patients preferred the adminis-
tration of a rectal foam when compared with a rectal
enema.
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Z. Tulassay, Dr L. Pronai=, Budapest; Dr L. Újszászy,
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M. Lapinskas, J. Činčikas MD, Dr A. Gradauskas, Dr D.
Rusteikien _e, Vilnius; Dr A. Razbadauskas, J. Jazbutien _e
MD, V. Kuolas MD, S. Petrauskas MD, G. Šimulionis
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